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The last cases of scrub typhus in the Maldives were recorded by British troops during World War II (1 Table 2 ) or by enzyme-linked immunosorbent assay at Indira Gandhi Memorial Hospital in Malé.
typhus and the rickettsia, whereas the atoll was negative for Q fever and murine, epidemic, and tick typhus (2) .
Scrub typhus is a chigger-borne disease caused by the rickettsia Orientia tsutsugamushi (3) (4) (5) (6) . The disease is endemic in Asia and remains an important public health problem (1, (3) (4) (5) (6) . Scrub typhus was the most notable rickettsiosis affecting U.S. troops and had a higher mortality rate than any other infectious disease in WWII in the China-Burma-India theatre of operations (5) . Larval trombiculid mites become infected with O. tsutsugamushi during feeds on their usual hosts, small rodents. Rodents influence mite population density and serve as a reservoir for the agent, although transovarial vertical transmission of the agent in mites is the dominant maintenance mechanism. Humans become infected when they accidentally encroach in an area where the chigger-rodent cycle is occurring, most often areas of low-lying scrub brush or transitional vegetation. O. tsutsugamushi is transmitted to humans when a chigger attaches itself to the skin in the search for food (3) (4) (5) (6) (7) .
Scrub typhus often appears as a nonspecific febrile illness. Diagnosis and surveillance can be challenging, particularly in the absence of advanced laboratory diagnostic techniques (3) (4) (5) (6) . Typical symptoms include fever, headache, rash, and lymphadenopathy (3-7). The presence of an eschar is pathognomonic, but it is typically overlooked or misdiagnosed (3, 4, 6) . Pulmonary involvement frequently occurs in mild cases and is the principal cause of death in severe disease (3, 4) . Before antimicrobial drugs, case-fatality rates ranged from 5% to 40% (3-7). Procedures for the IIP assay were those described by Suto (8) and Land et al. (9) . The IFA was modified from the microimmunofluorescence methods described by Bozeman and Elisberg (10) and Robinson et al. (11) . PanBio scrub typhus immunoglobulin (Ig) M and IgG rapid immunochromatographic assays were obtained (PanBio, Brisbane, Australia) and used according to the insert (Insert-2-SCT-25S, 13 July 2000). AFRIMS identified 14 of 28 serologic samples as positive for O. tsustugamushi infection (Table 2) .
PCR is considered the most sensitive and specific method available for detecting the rickettsial DNA of O. tsustugamushi (13, 15) . Primary PCR and nested PCR were used for DNA amplification of O. tsutsugamushi (13) . AFRIMS identified O. tsutsugamushi DNA in two of the four whole blood samples provided.
At the invitation of the Minister of Health, Republic of Maldives, AFRIMS researchers conducted a joint consultation with health officials in the South Huvadhu Atoll and Malé, the capital. Assessments were conducted as well as meetings with the communities, community leaders, and healthcare workers involved in controlling the disease. Clinical, diagnostic, and entomologic advice was presented to healthcare providers at the Indira Gandhi Memorial Hospital in Malé in addition to providing the hospital laboratory with training and supplies to conduct ELISAs.
An onsite evaluation showed that while Gadhdhoo is mostly residential, rodent habitats exist. Wood for cooking fuel is commonly stored in backyards near kitchens, which are often outdoors. An island clean-up campaign to consolidate trash sites into two established locations appears to have been successfully implemented by the island leaders, but some yards still are prime rodent habitats, along with several common areas of low-lying transitional grassy areas. Many residents travel by boat several hundred meters to the uninhabited Gan Island to cultivate food such as yams. Gan Island is a textbook example of a chigger habitat. Trails leading to cultivated areas are bordered by tall grass and brushy habitat. Islanders reported that Gan Island was inhabited many years ago, but a mysterious fatal illness fell over the island and caused the residents to flee to Gadhdhoo decades ago.
Because health officials and the island leadership have been proactive in controlling the scrub typhus situation through rodent control and vegetation clean-up on Gadhdhoo Island, only two rodents were trapped (14) by local officials, both which were identified by AFRIMS as Rattus remotus. One rat was found to have 15 chiggers in the ear that were identified as L. deliense but were found not to be harboring O. tsutsugamushi when tested by PCR.
Three questions remain concerning the current outbreak of scrub typhus in the Maldives: 1) where did the scrub typhus come from; 2) why is scrub typhus now occurring; and 3) why is there a disproportionate focus on Gadhdhoo? Because of the transovarian and transtadial transmission of O. tsutsugamushi in mites (3) (4) (5) (6) (7) , this pathogen has likely always been in the Maldives, but cases have been unrecognized since the British wartime occupation because of a lack of surveillance and diagnostics infrastructure.
The second and third questions are closely related. Scrub typhus, at least in Japan, can appear in cycles and completely disappear in between (6) . Scrub typhus in the Maldives was known to occur in the 1940s, quite possibly due to the impact of introducing naïve British soldiers into a wartime occupational situation with a large intrusion on the natural habitat of rodents and chiggers (1) . Not until the summer of 2002, when three adolescent deaths occurred on Gadhdhoo Island, was confirmatory laboratory diagnosis sought. The Ministry of Health then began educating healthcare providers and making the public aware of the situation.
What was different on Gadhdhoo Island that caused its population to suffer a disproportionate number of cases? In addition to the occurrence of a possible scrub typhus cycle, a large die-off of wild and domestic cats occurred in 2000. Cats are the small island's only natural predator of rodents. A subsequent large increase in the rodent population occurred over the next 2 years, leading to an increased interaction between the human and rodent populations. Additionally, in February 2002, the island leaders began an aggressive campaign to clean up trash sites and yards. Increased exposures to rodent populations as a result of disturbances of rodent habitats are well known to result in increases in the incidence of scrub typhus (1, (3) (4) (5) (6) .
Through a combined effort between the Ministry of Health and AFRIMS, we have documented the reappearance of scrub typhus in the Maldives 58 years after the last reported cases. While the disease has possibly existed in the Maldives for many years, it is now being clinically recognized and diagnosed through the efforts of the Ministry of Health. 
